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ORBITER/747 CARRIER VEHICLE CONFIGURATION TO ESTABLISH A 


FREE-STREAM DATA BASE FOR ALT SEPARATION INVESTIGATIONS, 
UTILIZING A 0.0125-SCALE MODEL (48-0/AX1318I-1) IN 


THE ARC 14-FOOT WIND TUNNEL (CA23A) 
by 
R. L. Gillins 
Rockwell International Space Division 


ABSTRACT 


This report presents results of tests conducted on a 0.0125-scale 
model of the 140C (Modified) Space Shuttle Orbiter and a 0.0125-scale 


model of the 747 CAM configuration in the NASA-ARC 14-foot Wind Tunnel. 


Force and moment data were obtained for each vehicle separately at 4 Mach 


number of 0.6, and for the mated orbiter/747 configuration at Mach num- 


bers of 0.3, 0.5, 0.6, and 0.7. 


The enclosed data forms a pre-launch and free air data base for 
planned separetion tests of the carrier ALT configuration. Six component 
force and moment data are presented for each vehicle as well as total 
mated carrier vehicle data for mated rims. Orbiter angles of attack from 
QO degrees to +12 degrees and 747/Carrier angles of attack from -3 degrees 
to +7 degrees were investigated at angles of sideslip of 0 degrees and =<5 
degrees. Model variables include orbiter elevon and rudder deflections, 


orbiter tail cone-on and off, various orbiter/T47 attach structure cor- 


figurations, 747 stabilizer and rudder deflections, and 747 CAM modifi- 


cation components\©on and off. The tests, designated CAC3A, were con- 


ducted from March 18 through April 1), 1975. 


iii 





TABLE OF CONTENTS 


BSTRACT 


INDEX OF DATA FIGURES 
NOMENCLATURE | 
REMARKS 
CONFIGURATIONS INVESTIGATED 
INSTRUMENTATION 
TEST FACILITY DESCRIPTION 
DATA REDUCTION 
REFERENCES 
TABLES 
I. TEST CONDITIONS 
Il. DATA SET/RUN NUMBER COLLATION SUMMARY 
TII. MODEL DIMENSIONAL DATA 
FIGURES 
MODEL 
DATA 


APPENDIX ~- TABULATED SOURCE DATA 





33 : . 
2 ae Fina eb Shree ree 0 iag BY a A  e pady —_ 


























INDEX OF MODEL FIGURES 


Title 





Axts Systems 
a. Orbiter | 57 
b.  Orbiter/747 angular relations 
Model Sketches 


a.  Orbiter/7h7 flight test configuration 
reference dimensions 


747-100 configuration (Model AX1318I- 1) 


In-flight spoiler configuration 





z= . a. SSV Orbiter Configuration (VC70-000002) 49 


4 e. Elevon - Ey) a 
— f. Orbiter Tail Cone TC), (X3B) 44 


Ze Orbiter Base Pressure Tap Locations 45 


h. Carrier Mated/alone attach structure 
ATg96 and ATg99 6 


i3 Carrier Mated/alone attach structure 





ATg3 and ATos 67 
: j. Model installation sketches 68 
: k. 747 sting cavity pressure tap locations 49 
: 1. Orbiter/747 Moment Transfers (Mated) 70 
4 3. Model Installation Photographs 
E Ae Mated Configuration - Front 71 


= bd. Mated Configuration - Rear 


~~ 
IN 


Om1tvy ‘d-any ‘HOW 
7 OVLHE “O-avis ‘quo-1 | SaUNSSA Hd 
S6-Tee| = So-nTE SDTaNOD 


(GYO-I CaLVIOgua INI) 
SOLLSIUALOVEWHD OMTW (WEIMMVD + MALIGUO) aaLYK 


GuOVI ‘O-ATA O-any | (GHO-I G3LWIOdNHINI} 
O-avVLS *OTaNOO SOILSIWALOVYVHD OSV GSLYW NAIeuyD 


ordnu *d-dyis 
 ‘Ovida “ST ANOd SHaNSSHdd ALIAVO GNV asva G4LVIOSI walyyyo 


o-ane ‘o-ayis 
“Ovidd *OIMNOD SUTLSTUALOVYVHS OUSV GHLVIOSI salyyyo 


v-dnd *o-dvis (€dO-i CHLVIOdMaLN1 ) 
* OWibde ‘ OI ANOO* quOVI SOLLSTYTLOVEVHO OMNV CHLWVN MALIGNO 


OVidd ‘O-TIy 
*O-adny ‘o=-aq7z SHaNSSHYd ALIAVO ANV ASvVA GALVIoSI qaLIGYO | 


OVidd *O-TIy : 
*o-any ‘o-aqa v SULLSIMELOVEVHD OWMV GELWIOSI uaLiayo | 


ONIXYUVA fINGIHOS ATLIL 
SNOILIGNOD | LNaIOIMaTOO 


SdanoIad VLVd dO XSdNI 


A a RL A RRP feRT ae a SOAR en A Oe a ER tae e piel 





INDEX OF DATA FIGURES (Concluded) 


‘CORFFICTENT SCHEDULE: 


(a) 
(B) 


(C) 
(D) 
(E) 
(F) 


cH, CA, CLM, L/D, CL, cD, cy, CYN, CBL versus ALPHA | 


crc, CPB1, CPB2, CPB3 versus “ALPHA 

CN, CA, CLM, L/D, CL, CD, CY, CYN, CBL versus ALPHAC 
CPC, CP15, CPSBl, CPSB2, CP14, CP16, CP17 versus ALPHAC 
CN, CA, CLM, CY, CYN, CBL, CL, CD versus ALPHAC . 


CPC, CP15, CPSBl, CP14, CP16, CP17 versus ALPHAC 
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? NOMENCLATURE 
FLIOT 
: SYMBOL SYMBOL DEFINITION 
_ a speed of sound; m/sec, ft/sec 
3 I C > CP pressure coefficient; (P, - Px )/a 
ae 
a M MACH Mach number; V/a 
ae 5 
-— Pp pressure; N/m, pef 
3 | q Q( NSM) dynamic pressure; 1/2, v, N/m’, pef 
; - Q( PSF) 
= RN/L RN/L unit Reynolds number; per m, per ft. 
a Vv Velocity; m/sec, ft/sec 
Fe | a ALPHAC 747 angle of attack, degrees 
. | ae ALPHA Orbiter angle of attack, degrees 
! [3 BETAC 747 angle of sideslip, degrees 
BETAO 
| Orbiter angle of sideslip, degrees 
: Bo BETA = reo 
wy PSI angle of yaw, degrees 
db PHI angle of roll, degrees 
is 2 io ae Orbiter incidence relative to 747 FRL, degrees 
‘ : p mass density; kg/m, slugs/ft> 
| Reference & C. G. Derinitions 
ie A, base area; n°, rt’ 
b BREF wing span or reference span; m, ft 
ra CeBe center of gravity 
fer LREF reference length or wing mean 
C aerodynamic chord; m, ft 
| | 
kd ' 


= 
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NOMENCLATURE - (Continued) 


DEFINITION 

2 2 
wing area or reference area; m, ft 
moment reference point 
moment reference point on X axis 


moment reference point on Y axis 


moment reference point on Zz axis 


SUBSCRIPTS 


D base 
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1 local 
static conditions 
total conditions 
free stream 


orbiter 


Stability-axis System 


lift coefficient; = 


drag coefficient; rag 
qS 


side-force coefficient; pide joss 


q 


vase-drag coefficient; pase 


forebody drag coefficient; Cy = “nD 


pitching-moment coefficient; pitching moment. 
QS pep 


yawing-moment coefficient; yaving omen. 
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NOMENCLATURE - (Continued) 


DEPINTPION 


rolling-<moment coefficient; rolling moment 
ab 


lift-to~drag ratio; C,/C, 


lift-to-forebody drag ratio; C/cp, 


Body~Axis System 


normal-force coefficient; normal force 
QS 


axial force 


axial-force coefficient; a8 


side-force coefficient; ste 


base-force coefficient; Sate orcs 


“A, (P, - Pp, )/as 


forebody axial force coefficient; C, - C 


aon, 


pitching-moment coefficient; Pitching moment 
a5f FEF 


yawing-moment coefficient; yewing omen 


rolling-moment coefficient; roLit ie moment = moment 
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NOMENCLATURE (Continued) 


Definition 

Longitudinal carrier station, in. 
Vertical carrier station, in. 
Lateral carrier station, in. 


Orbiter aileron deflection angle, 5a = 
degrees 


Set, ~ eR | 
2 


Orbiter elevon surface deflection angle, 
positive deflection trailing edge down, degrees 


747 rudder surface deflection angle, positive 
deflection trailing edge to the left, degrees 


T47 stabilizer surface deflection angle, positive 
deflection trailing edge down, degrees 


ORBITER 


Orbiter (tail cone off) base pressure 
coefficient, 1 


Orbiter (tail cone off) base pressure 
eoefficient, 2 


Orbiter (tail cone off) base pressure 
coefficient, 3 


Orbiter balance cavity pressure coefficient 


Orbiter rudder surface deflection angle, 
positive deflection trailing edge to the 
left, degrees 
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NOMENCLATURE (Cone Tuded ) 


ISOLATED CARRIER 


Definition 


Tu7 right half forward sting cavity pressure 
coefficient 


Tu7 right half «ter sting cavity pressure 
coefficient 


747 right half aft sting cavity pressure 
coefficient 


747 top aft sting cavity exit pressure 
coefficient 


7h7 left half forward sting cavity pressure 
coefficient 


747 left half center sting cavity pressure 
coefficient 


7Th7 left half aft sting cavity exit pressure 
coefficient 


CARRIER BALANCE WITH ORBITER MATED TO CARRIER 


CPC 


CPSB1 


CP14 


CP15 
CP 16 


Cet 


747 lower forward sting cavity pressure 
coefficient 


Th? lower aft sting cavity exit pressure 
coefficient 


Orbiter base pressure coefficient 
7h? aft top sting cavity pressure eoeffierient. 
7h7 middle top sting cavity pressure coefficient. 


7Th7 forward top sting cavity pressure coefficient 
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REMARKS 


fhe model component surface deflection angles called out in the run 
eumaary are nominal values. The actual angles tested are outlined below. 


Nominal 


Orbiter Elevon: 0° 


Orbiter Aileron: ~10° (<5 


Orbiter Rudder: 


7h7 Stabilizer: 


7h7 Rudder: 


For the mated configuration the orbiter force balance wire bundle 
and orbiter pressure tubing were routed from the orbiter to the carrier 
externally along the left hand aft attach structure, see figures 2h and 
24. The effect of this bundle was not evaluated an@ remains part of the 


mated configuration data. 


Comparisons of the orbiter alone and clean Th7 (1.e. CAM kit elements 
removed) with previous test data on other models showed excellent agree- 
ment, validating the aft sting mount as an acceptable support configura- 
tion for the 747 and both vehicles as good representations of their re- 


spective configurations. 


+5° 


+10° 


°/+15°) 


0° 
+10° 
aa? 
41° 
rey 
+3 
+5° 


+10° 


Actual 
0° 
+5.0° 
+9.8° 
ak 9° /4+14.9° 
0° 


+49.7° 


-0.75° 
1.22° 


3.27° 


5.32° 


+10.7° 
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CONFIGURATIONS INVESTIGATED 
The orbiter model, 48-0, was an 0.012 
Space Shuttle Orbiter vc70-000002 lines, 


Orbiter model was tested both with and without a tail 
covered the MPS nozzles and the OMS pod base as shown 
iter alone runs were made with a base sting mount, 
the upper MPS nozzle, figure 2j, 
were tested: 
1 * Ben Cu, Fay Ex, Mag Nok Noe Rig Vo3 My16 

°3 = Bey Cry Fay Ey, Mig Pig Vo3 Wy) ¢TC, 
0 










5-scale representation of the 
illustrated in figure 2d. The 


cone fairing which 


in figure 2f. 


Orb- 


the sting replacing 
The following orbiter configurations 


b Fen Can Pay Fyn Mag "10s Noo Pig Yo3 "yy6 (upper MPS nozzle off) 


0. = Bay Ch Pah Ee) Mig No}, Nop Rig Vo; W316 (elevon gaps sealed ) 
where: 
Component Description 
Beh, Orbiter fuselage per Rockwell lines VC70-000002, Model 
drawing SS-A01377 
Chk Orbiter canopy per Rockwell lines VC70~-000002, Model 
drawing SS-A01377 
Eu Orbiter full span, unswept hingeline, 6-inch gapped 
elevons per Rockwell lines VC70-000002, Model drawing 
SS -A01377 
Bey Same’ as Bah with elevon gaps sealed 
Fay, Orbiter body flap per Rockwell lines VC70-000002, Model 
drawing SS-A01377 
M, 3 Orbiter OMS/RCS pods per Rockwell lines VC70-000002, 
Model drawing SS -A01377 
Non Orbiter main engine nozzles per Rockwell lines VCT0~- 
000002, Model drawing SS-A01377 
N05 Same as Nou with upper nozzle removed 
Ngo Orbiter OMS engine nozzles per Rockwell lines vc70- 


000002, Model drawing SS -A01377 








CONFIGURATIONS INVESTIGATED - (Continued) 


Component. 


| | | Description 
R18 Orbiter rudder per Rockwell lines VC70-000002, Model 
| | draving SS-A01377 


V23 | Orbiter vertical tail per Rockwell lines VC70- . 
Model drawing SS-A01377 


W116 Orbiter double delta wing per Rockwell lines VC70- 
000002, Model drawing SS~A01377 


TC), Orbiter tail cone fairing which covers the MPS nozzles 
and the OMS nozzles and base 


Orbiter elevon, sileron and rudder deflection angles were varied. 


Configuration O was the orbiter alone configuration, and 0], 03, and 05 


were orbiter mated to carrier configurations. 


Orbiter-to-carrier attach structure was simulated in several config- 


urations. These included faired and unfaired strut members as identified 


below and illustrated in figures ?h and @i. 


AT) = AT x ATg9 where AT,, = AT9¢ » AT97 or AT98 


ATo AT9 3> AT 95 


AT3 = ATg3, AT 00 
Where: 
Component. 
AT93 attach 
AT 95 attach 
AT 96 attach 
AV 7 attach 
A'TQ8 attach 


AT 99 attach 


structure, 
structure, 
structure, 
structure, 


structure, 


structure, 


unfaired, i, 
unfaired 

faired, i, = 
faired, Ls = 
faired, iy = 


faired 


AT 100 Same as N99 except sway brace is unfaired 










CONFTGURATIONS INVESTIGATED - (Concluded) 


The carrier model , AXL 3261-1, was an 0. 0125- scale representation of 
the Boeing ThT~100 aircraft with surface contoure built to represent the 
THT under loads it would experience with a 600,000 pound gross weight 

flying at Mach 0.86 at an altitude of 5,000 feet. The CAM (Carrier Air- 
craft Modification) kit tested on the model included 200 square foot tip 









fins on the horizontal tail panels and simulated orbiter-to-carrier attach: 





a 


structure. In-flight specd brakes were deployed for most runs in the con- 















Ale 


figuration shown in figure 2c. Stabilizer and rudder deflections were 
varied during the test. The carrier was tested both isolated and mated 
to the orbiter. Configurations investigated were: 


TH7/I Bo7.8 Whh.1 Vo.1 M15.6 Moc Mag N57 Nog S1-12 Ti AT( ) 


4 T47/2 = Same as 747/1 except no AT( ) 
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4 Th7/3 = Roz.8 Why. Vor His Mos Mo6 N57 N5g T1h 
= Tu7/4 = Same as 747/1 except no Hye ¢ 
‘g Where: 
2: Component Description 
4 Boy, 8 Fuselage | 
= Wh. 1 Wing 
q Yo. Vertical Tail | 
= Hy Horizontal tail, basic | 
= 115.6 Horizontal tail, with 200 rt tip ; 
a fins . 
= Mos Inboard nacelle struts 

= Mog Outboard nacelle struts 

= N57 Inboard nacelles 

= NS Outboard nacelles 

= Spel Opoiler Panels 
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INSTRUMENTATION 


Force instrumentation consisted of a six-component internal force 


‘balance sounted in each model. The orbiter balance measured orbiter 


~ forees in doth mated and isolated configurations. The carrier balance 
measured carrier data for the isolated configuration, and measured total 
carrier plus orbiter data in the mated configuration. 

Pressure instrumentation for the orbiter consisted of 2 
orifices (tailcone off only) and 1 balance eavity orifice. Pressure in- 
strumentation for the carrier consisted of 1 balance cavity orifice and 
4 or 10 sting/boattail cavity pressure orifices as shown below. Also, see 
Tigures ¢@ and 2k. All pressures were measured by a Scanivalve, Inc. 2) 


port Sscanivalve module with a +12.5 psid pressure transducer. 


Pressure Data Location 


Orbiter pressures: PC 


Oo 
(alone and mated) 


PB, 


PBo 


Carrier pressures: 
(Carrier alone) 
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INSTRUMENTATION = (Concluded) 
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TEST FACILITY DESCRIPTION 


fhe Ames lk-foot Pransonic Wind Tunnel was created by extensive mod- 
ification of the former Ames 16-foot High Speed Wind Tunnel. It has an 
adjustable, flexible-wall nozsle and the test section is slotted on all 
four sides to permit transonic testing. The air circuit ie closed except 
for the air exchanger, in a low-speed section of the circuit, which is 
controlled to maintain the air temperature within euftable limite, 

Tne air is driven by a three-stage, axial-flow compressor powered by 
three electric motors mounted in tandem outside the wind tunnel. The 
drive system is rated 110,000 horsepower continuously or 132,000 horse- 
power for one hour. ‘he speed of the motors is continuously variable 
over the operating range. 

Performance; 

Mach number 0.6 to 1.2, continuously variable 
Pressure, stagnation, atm 1.0 ; 
Reynolds number, per ft. 2.8 X 10° to 4.2 X 10° 


Temperature, stagnation Controllable over limited range by 
throttling the air exchanger. Generally 
about 640° R to avoid condensation of 
moisture in the test section. 


Dimensions: 
Test section height, ft. 13.50 


Test section width, ft. 13.71 at upstream end 
13.92 at downstream end 


Test section length, ft. 33.75 


a EIS UES ROR MRT Sean EE 





sO mR arlene Shite SNe cid Raed ue Hee 


DATA REDUCTION 
Force and moment data were reduced in both body and stability axes 
using standard data reduction procedures. Net carrier data for the mated 
configuration was obtained by subtracting the orbiter data from the corre- 
sponding total vehicle data as measured by the carrier balance. Coeffici- 
ent data for each vehicle were computed based on their respective refer- 
ence dimensions. 


Carrier Orbiter 
Model Faull Model Fall 


Symbol Seale Scale Scale Scale Description 
S 0.859 5500 0.420 2690 reference area, ft.° 
b 29.351 2348.04 11.709 936.68 reference span, in. 
4.097 327.78 5.935 47h. 81 reference MAC, in 


MRC moment reference center 
X or x, 16.749 1339.90 13.862 1109 

Y. or z. 0.0 0.0 0.0 0.0 

Z. or 26 2.385 190.75 4.687 375 


in. 


No base or cavity pressure corrections were applied to the data. 


Wind tunnel data were interpolated versus angle of attack, angle of 
sideslip and orbiter incidence angle. Both basic and interpolated data 
are presented in this report. 
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TEST CONDITIONS 











REYNOLDS NUMBER 
(per unit length) 







DYNAMIC PRESSURE 
(pounds‘ea, foot) 


MACH NUMBER STAGNATION TEMPERATURE 


(degrees F ahrenheit) 


| os 3.0 X 10° /Fr 360 100 


6.6 304 X 10 /FP 450 100 | 
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Orbiter: Task 1.0-inch MK XIV 
BALANCE UTILIZED: Carrier: Task 1.5-inch MK IT 
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CAPA 'ITY 
Orbiter Carrier Accuracy 
NF 800_1b. 1000 1b. eens. ee 
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ABLE ITI (MOREL DIMENSTUNAL DATTA) 


a. Orbiter Model 


MODEL COMPONENT : ___23CO*_ = C#b = 5 ee ee 


GENERAL DESCRIPTION : The body is an elongated structure containing 


the Crew Module and Cargo Bay. Same as IML plus 1" TPS. 


Sie a a a ee eS ear cre ns 


(ODEL SCALE: 0.0125 


DR AWING NUMBER: ¥C'7Q0=000002, SS-A01377 


ern a A OE TEL A 


DIMENSIONS : FULL SCALE MODEL SCALE 


Length (X) = 235 to 1519), In. 1284.0 
Max Width (Xg =1516.8), In. __ 262.718 
Mox Depth (Xo = 14,63.316), In. 248.575 


Fineness Ratio 5.1365 


Areo - Ft? 
Max. Cross—Sectional 
Pianform 


Wetted 


Base 
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a, Orbiter Model 











MODEL COMPONENT : Y LENE) a Cp nnn 
GENERAL DESCRIPTION - _The canony is that par’ of the forward fuselage 


Crew Module. One inch -|7PS thickness on the canopy 
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which covers the 


Configuration 106, Sie . 3 
MODEL SCALE: 0.0125 . a 


SRAWING NUMBER; —-VO72=000002, SScAORITI mm 




















q DIMENSIONS - FULL SCALE NODEL SCALE 
a Length (Xp7&35-196 - 670.0), In. _2y.fo is 2S 
Mex Width (X_ = 594.0), In. 195.58 A) 
ies Depth eee. 
Fineness Ratio a SS 
Area ES NNN ST ! 
Max. Cross-Sectional ———— | 
Planform anes ————— | 
Wetted _ ee ro , 
Base Eee 
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TABLE SII (Cont'd) 


a. Orbiter Model 


MODEL COMPONENT ._ELEYVON = Hay 
machined into F. 
not_simulated, (Data 
are for one side.) 
“MODEL SCALE: 0.0125 


DRAWING NUMBER . Not available. 


DIMENSIONS © FULL SCALE MODEL SCALE 


‘Area - Ft* 210.00 


Span (equivalent), in. 349.2 
Inb’d equis alent chord , In. 


Outb’d equivulent chord, In. 


Ratio novable surface chord/ 
total surface chord 


2 a a ‘Sameera ce et yy oh ee ae ae ee re Pn i 
pte ees RE Reb RF a aaa as ube SE eee ee mw Ne fillet Kin eae ans oe i 
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At Inb'd equiv. chord 
At Outb'd equiv. chord 0.4004, 


Sweep Bac’ Angles, degrees 


- OO 
Leading Edge 0 


: : = i ® ify 
Vrailing Edge 20.05 


Hingeline 
(creduct of area % 
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Mean Aerodynasie Chord, In, 
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TABLL III (Cont 'd) 


4. Orbiter Medel. 


MODEL COMPONENT :____ELEVON - Ey, 
GENERAL DESCRIPTION a ee ee 


i ‘ 2 oo " APT Pa 
“eee, aS Uae ries Ma : eb eT . a : 3 : 
3 . ate . : ; vie Dt , 

‘ Care: or fesse. Sess e * BR Bath Soca boat ee Be 


MODEL SCALE: 0,0125 
DRAWING NUMBER. __Not, available. 


DIMENSIONS - 


Area ~ Ft* 
Span (equivalent), In. 
Inb’d equivalent chord , i... 


Outb’d equivalent chord , In. 


Ratio novable surface chord/ 
total surface chord 


At Inb’d equiv. chord 
At Outb’d equiv. chord 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 


Hingeline 


FULL SCALE 
210.00 


12.2 
ee i: <A © aaa 
22. 


ations 095 
0.1,00h 


0.00 


(002.7 


Area Monent(Product of Area &@),Ft?_1587.25 


Mean Aerodynamic Chord, In. 
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MODEL SCALE 
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Me. Orbdler Motel 


MOCEL COMPONENT: ONY REAP oP 
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om wEe Mees ve tn 4) Wa ren erence ep cemnarmreenn ree — ene wineentenemenenanninnntn ie 


“GENERAL DESCRIPTION: _The body flan is a secondary movable airfoil) 
or Keeated at the aft end of the bedy, 
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DN tate Be Sg iS aeccwe ou ane 
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HODFI, SCALE: 0.0125 
DRAWING NUMBER: VC7O0-Q00002 


DIMENSIONS: FULL -SCALE MODE! SCALE 


Area - Ft? 135.75 0,021 


Span (equivalent). In. Sb1.33 


sO. 2 


inb'd equivalent chord. fn. 2B loi 
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Outb'd equivalent chord, In. 821.0 Kt) © ee 
‘stio movable surface chord/ 
tatal surface chord 


At Ind'd equiv. chord 


At Outh'd equiv. chord 40 
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Sweep Rack Angles, degrees 
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TARE: | } | (Cont'd) 


a. (biter Model 


MODEL COMPONENT : ¢__ OF2tuS ise Mie oa tee 


GENERAL DESCRIPTION : Ths OMS pods are nacelles housing the maneuvering 


engines and are located on the fuselage on either side of the vertical 


tail. Same as IML plus } 


MODEL SCALE: 0.012 


DRAWING NUMBER; _VC70~000002, VL70=843002_ 


DIMENSIONS : | FULL SCALE MODEL SCALE 


Length (X)=1311 ~ 1511), In. 200 .00 2.500 
Max Width (X% > = 30h), In. 1.697 
Mox Depth (Xo = 304), In. 

Fineness Ratio 

Area —- Ft“ 


Max. Cross—Sectional 


Planform 


Wetted 


Base 














TABLE TIT (cont'd) 
a Orbiter Model 
M0DeEL COMPONENT: MP3 NOZZLES - Nop, ; 


Se haere ener ee Eee ae ae Ep 
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GENERAL DESCRIPTION: The_main propuision nozzlns are Laval=bell shaned 


_and are located on_the aft planes of the orbiter. These dimensions Aare ex= 


ternal and are not to be scaled for volume tests, - ) 
eee ge ° ar eentshpnnsnpthnuitreeibeneeerwer ene 


MODEL SCALE: 0.0125 


DING NUMBOR: VC70-000002 , VL70-O008144; RS009169, RSCO9107,, 13M15000 


DIMENSIONS: FULL SC-.Le MODEL SCALE 
“ACH NO. 


Length - Jn. 
Gimbal Point to Exit Plane 
Throat fo Exit Plane 


Diwwseter - In. 
exit 
Throat. 
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MODEL COMPONENTS 


GENERAL DESCRIPTION: Same as No, except the upner nozzle is removed. 
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MODEL SCALE: _0.0125 


DRAVING NUMBER: VC70-000002 VL70-008144; RS0091.69, RSOO9L07, 1 3M1 5000 
DIMENSIONS : FULL SC+#LE MODEL SCALE 


MACH NO. 


Length ~- In. 
Gimbal Point to Exit Plane 
Throat to Exit Plane 


Diameter - In. 
exit 
Throat 
Inlet 

Area - £t* 
Exit 
Throat 


Gimbal Point (Station) - In. 
Upper Nozzle 
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VABLIE TILT (Cont'd) 
a4 Orbiter Madel 


NCZZLES = Hon 


oes " cee: ee ee 


GENSRAL DESCRIPTION: Tne two crbiter maneuverine system nozzles are lavel-hell 


shaved and are located at the aft end of the OMS nods. These dimensions are 


ea a 


external and are not to be used fcr plume tests. 
MODEL SCALE: 0.0125 


DRAVING NUMBER: MC62100009, VC70-000002, VL70-008.01, Aerojet. 1181900 


DIMENSIONS: FULL SCiLE = MODEL SCALA 
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MACH NO 8 
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Gimbal Point to Exit Plane 
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WwxLt 
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TABLE. TII (Cont'd) 
a. Urviter model 


MODEL COMPONENT - RUDDER = Rag 
GENERAL DESCRIPTION _ The rudder is a secondary movable airfoil at the 


8 uBR a et RR “47 a 1 ite Po gre 
2 Llp grt pes = Jl ' he iis = ee Si: SS ine 5, ae “a . % 
fe Soe Pi oe a SPEC RSLCME We, ee < —, ai 


te “ @ “ on 
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i edge of the vertical fin that imoarts yaw forces. This dimensional 


data was calculated from the OML master dimensions 7+19-71,. 
er ee VE ERA Ber Ramen sOnS tS 


_MODEL SCALE: 0.0125 


anne rrr gee: se enim re emer sameeren eames * i 
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DRAWING NUMBER . 


DIMENSIONS © FULL SCALE MODEL SCALE 


Area = Ft2 97.148 0.015 


NAS ST 


Span (equivalent) , In. ___198.6U, 2.183 


Inb'd equivalent chord, In. ees 8 i ae eee Fr 4s 
Outb’d equivalent chord , In. a= 5080 0,6 


Ratio movable surface chord/ 
total surface chord 


At Inb*d equiv. chord 
At Outb’d equiv. chord 
Sweep Back Angles, degrees 
leading Edge 
Trarling Edge 
meagetiie ; 3) eee. as a 
(MAC X AREA, Ft 
Area Mo nent Gdryoudcroci gation) See is! as) ee 


Mean Aerodynamic Chord, In. 72. 2€0 
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TABLE TIE (Cont'd) 
ae Obdtber Model 
MODEL COMLOURNT:  VERTICIL - Vox (outer oda 


7 
| fi [ eo? 
re ee ee tee eee we a eens 80 ee oe en ee ee eee BS e+ See eee 


GENERAL DESCRIPTION: |The vertical taii is double-wedve shaned and inounted 


dorsally on the aft Puselare se data corresrond to conficuration L40C. 


™ 


“une eae eee emenmenaas “+ 


MODEL SCALE: 0,0125 


Abie maa 


id 


DRAWING NUMBER; _VC70-0C0002, master dimensions. ee 
DIMENSIONS: FULL SCALE MODEL SC/LE 


TOTSL DATA 


Area (Theo) - Ft° seks pacete eau 

Planform as DB pas 
Span (Tneo) - In. ; i es) 5 een 
Aspect Ratio - es a Sf a eee 
Rate of Taper re Pe 6 ai tas © Ae 
Taper Ratio AON 
Sweep-Back Angles, Degrees. 

Leading: kdge fered Ne 000 | 

Fesitiee Bdge plow, eben 


0.25 ELemens Line Liga Dg ose 


Chords: 
Rot (‘ics) ee Boe grey eee Aaah — ee 
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ML oe od ee 
Puss Ota. 6 uit Bl ce, a0 ee 
Mig Ps: OE- Fe - 0g Se 
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he Orbiter Model 
MONRL SOMPONENTs = WING-W 


Pe ea a ee ee ee ern 


“eM EQAL DESCRI TION: 


* cemeamnteeersens asters cD eSATA I EN SPIE Ua: “ATS Eat AN PAO CLEP EPP EAS TAS ONS 


NOM: Identica]) to wW exeent atyrfoll thickness, Dihedral anele is alone 
comecramme-smnncenane} jepy mmemnee @ Rg ag eR RR EE NR SI tO I A A SE OT DOIG OSETIA OIL A TNS 


trailing edee of win Geometric twist = 0 
MODEL SCALE: 0.0125 


aay OWG. NO» yp70=0001L03,-060200 
DIMENS ZONS:: FULL-SCALE MODEL SCALE 


TOTAL DATA 2 
rea ..1@0.¥) Ft 
> lan form | 2690.00 Q.420 
Span (Theo In. 936.68 ke aa 
Asnecs Ratio 2, oF ‘) ob 
Rave of Taper eee, 
Taper Ratio 0.200. 
Dinedral Angie, degrees 50) 
Inc: dence Ancie, degrees Q 506 
Aerodynamic Twist, degrees 
Sweep sack Angies, degrees 
~eading fcge L400 b520 
Traiiing Edge oe pia 00°84 
0.25 Element Line ae Le , 0 
Cnords: : 
Root (Theo) B.P.0.0. A209), g Ale 
Tio, (Theo) B.P. ae oa ry 
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Fus. Sta. of .25 MAC ‘ re Th l0 
W.P. Of 225 MAC 2200. 5 3622 
B.L. of .25 MAC iC a 
EXPOSED DATA 2 
—~~Rrea (1ne0) Ft Vos O27) 
Span, (Theo) In. BP108 ae: 9,009 
Aspact Ratio ee. £2 099 
Taper Ratio ei%, One 
Chords 
Root BP103 
Tip 1,00 b 


MAC 
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Airfoil Section (Rockwell Mod NASA) 
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TABLE IIT (Cont'd) 


| a. Orbiter lodel 
MODEL COMPONENT : yet RT 


GENERAL DESCRIPTION : _ Fairinre mounted on orbiter fuselage base for 


ferry missions configuration. 


en gene nr A A 7 SS SS PS SS 


MODEL SCALE: 0.0125 


DRAWING NUMBER: __SS~A01452 


DIMENSIONS : FULL SCALE MODEL SCALE 


Length 


Max Width 300. 80 


Max Bépth Height 266.10 
Fineness Ratio 
2 
Area = Ft 
Max. Cross—Sectional 462,37 0.0722 


Planform 635.803 QO.0994 


en ae 


Wetted 


Base 





TABLE TIL (Cont'd) 
b. Carrier Model 


MODFL COMPCNENT: ATTACH STRUCTURE - ATo3 


GENERAL DESCRIPTION: Forward attach structure between the Orbiter and 


Carrier, unfaired circular struts, iy = 6° 


MODEL SCALE: 0.0125 


DRAWING NO.: Boeing Dwg 747-MD-654,, SS5S~A01559=-3, ~11 


DIMENSIONS: FULL SCALE 


ip, Incidence angle, Deg. 
(Orbiter FRL to 747 FRL) 


Right and left member dia., In. 


Carrier attach points, In. 


Orbiter attach point , In. 


FULL SCALE 


6.0 
7.0 
689.4 
372.0 
66.3 
388.15 
283.11 
0.0 
681.9 
512.7 


MOD'L SCALE 


6.0 

0.0875 
8,617 
4.650 
0.829 
4.852 
3.539 
0.0 

8. 561 
6.409 
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wARLS TLL (Cont'd) 
b. Carrier Model 


myc, COMPONENT: 


ATTACHE STRUCTURE = Algs 


CENERAL BEGCRIPTION: 
unfaired circular struts. 
MODEL SCALE: 0.0125 
DRANING NO.: Boeing Dwg WT -lD-658, We-1135A-11, -12 
DIMENS IONS: 

Right and left member dia., In. 

Drag strut support dia., In. 

Sway brace dia., In. 


Carrier attach points, In. 


Arbiter attach peints, In. 


nid Jeaereitigiy ees ‘ 
Ben ae AL WOD Tyre ety 56 caps rte Chto 


FULL SCALE 


12.0 
12.0 
7.0 
1607 .0 
320.0 

+ 96.51 
1317.0 

496.51 
267.5 
1407.0 


LCO.0 


Bed gts ectile ak yo -* xtans 
‘e aes * mr aed Paes Le, 2 Re Saye Pi... re. 
pc ara a 


Aft attach structure khetween Orbiter and Carrier, 


MODEL SCALE 


0.150 
0.150 
0.088 

20.087 


1, ,000 


+ 1.206 


16.462 
41.206 

3.3h4 
20.087 


5.000 
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b. Carrier Model 


MODi.L COMPONENT: ATIACH STRUCTURE ~ AT96 


GENERAL DESCRIPTION: Forward attach structure between the Orbiter and 


Carrier, faired struts, ip = 4° 


MODEL SCALE: 0.0125 
DRAWING NO.: Boeing Dwe. 7h7-ND-654, SS-A01559-4, -18, =35 
DIMENSIONS: FULL SCALE MODEL SCALE 


ig, Incidence angle, deg. 4.0 4.0 
(Orbiter FRL to 747 FRL) 


Fairing chord, right and left, In. 31.0 0.388 
Fairing T/C 0.226 0.226 
Carrier attach points, In. 689.4 8.617 
372.0 1.650 
66.3 0.829 
Orbiter attach points, In. 388.15 1.852 
283.11 3.539 

0.0 0.0 
681.52 8.519 
480.4 6.005 





TABLE IIT (Cont'd) 


b. Carrier Model 


pele the GES BR Ed AEE ES ee 


MOD’ L COMPONENT: ATTACH STRUCTURE = AT97 


GENCRAL BDESCRIPTICN: Forward attach structure between the Orbiter and 


carrier, faired struct, i, = 6° 


MODSE SCALE: 0.0125 
DOING NOwt Boeing Dwe 747-890-654, SS-AOL59-3, -11, -35 
OPN TONS: FULL SCALE MODTL SCALE 


bt le ell 


ig, Incidence angle, deg. 6.0 6.0 
(Orbiter FAL to 747 FRL) 


rairins chord, richt and left, In. 31.0 0.388 
Fairing t/e | 0.226 0,226 
Carrier attach points, In. BESTA 689.4 $.617 
BwL 372.0 1,.650 

66.3 O,82y 

Orbiter attach point, In. 388.15 4e8d2 
283.11 3.939 

0.0 0.0 
68.88 8.561 


512.72 & 1,09 
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TARE Ili (Cont'd) 


b. Carrier Model 
MODEL COMPONENT: ATTACH STRUCTURE @= ATog 


GENERAL DESCRIPTION: © Forward attach structure between the Orbiter and 


Carrier, faired struts, i, ™ ge 


MODEL SCALE: 0.0125 
DRAWING NO.: Boeing Dwg 7W7=¥D-654,, SSeAQLS59~-5, “19, ~35 


DIMENSIONS: FULL_SCALE 


lo» Incidence anrle, deg. 8.0 
(Orbiter FRL to 747 FRL) 


) 
Fairing chord, right and left, In. 31.0 


Fairing t/c 0.226 
Carrier attach points, In. Ne 429.4 
372.0 
66.3 
Arbiter attach points, In. 388.15 
283.11 
0.0 
689.4 
54.72 


MODEL SCALE 


a I 


8.0 


0.388 
0.226 
8.617" 
4,650 
0.829 
4.852 
3.539 
0.0 

8.617 
6.309 





TABLA TIT (Cont'd) 
b. Carrier Model 
MODEL CORPONENT: — APRACH STRUCTURE, < ATgg 
GFRERAL DESCRIPTION: Aft attach structure between orbiter and carrier, 


same as AT 6 with a single fairing covering the main strut and drag strut 


on each side, and a fairing on the sway brace. 


MODEL SCALE: 0.0125 
DRAWING NO.: Boeing Dwg 747-MD~658, W-1135A-11, w12, SS-A01559-33, -34, +35 
U IMENSIONS: FULL SCALE MODIL SCALE 
Orbiter attach points, In. Xo 1317.0 16.462 
Yo + 96.51 + 1,206 
4 267.5 3.344 
1607.0 20.087 
100,90 5.000 
Main fairing: 
woot chord, In, 
T/e of root chord 
Tip chord, In, 
T/e ot tip chord 
onay brace: 
Chord, In, 


T7e 





: 
{ 
| 


TABLE ULI (Contta) 


b. Carrier Model 
MODEL COMPONENT: ATTACH OTRUCTURE, AT) 099 


GENERAL DFSCRIPTION: Aft attach structure between Orbiter and Carrier, 


same as AT99 excent the sway brace is unfaired. 


MODEL SCALE: 0.0125 
DRAWING NO.: Boeing Dwg 747-MD-658, W-1135A-11, -12, SS-A01559-33, -34 
DIMENSIONS: FULL SCALE -NCDFL S6ALE 


Sway brace dia., In. 7.0 0.0875 








TABLIS IIIT (Cont'd) 


bd. Carri Medel 
MODEL COMPONENT :__BODY ~ Bap ge _ 


GENERAL DESCRIPTION : — Body 7h7 project with AP 


MCDEL SCALE: 0.012 MODEL DUG: 1318T=1 


DRAWING NUMBER: —€5C13609, 1318-54 


DIMENSIONS : FULL SCALE MODEL SCALE 


Length , In. 2702.0 


Max Width , In, ee bs a: 


apd 


Max Depth 


Fineness Ratio 
Area ~ Ft@ 


Max. Cross—Sectional 


Planform 


ele ee eee ee 


O22 
Wetted = 


ETE oe Se CE 


Base 





TAULE TLL (Cont'd) 


b. Carrier Model 


MODEL COMPONENT: WING ~ Wi 


GENERAL DESCRIPTION: Sweot 747 wing 


MODEL SCALE: 0.0125 
DRAVING NO.: 65C13609, 1318-46 
DIMENSIONS: 
Total Data: 
Area (Theo.), Ft 


Planform 
Span (Theo.), In. 
Asnect ratio 
Incidence angle, dep. 
Chords, in.: 
TAC 
rus. sta. of 0.25 MAC 


W.P. of 0.25 MAC 


MODEL DWG: 1318I-1 


FULL SCALE MODEL SCALE 
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TABLE III (Cont'd) 
b. Carrier Model 
MODFL COMPONENT: VERTICAL = V9.4 


CEMERAL DESCRIPTION: Swept vertical tail 


MODEL SCALE: 0.0125 MODEL DWG: 1318I-1 


DRAWING NO.: 65C13609, 1318-8 
DIMENSIONS: FULL SCALE MODEL SCALE 
TOTAL DATA 
Area (Theo), Ft" 630.0 0,098 
Span (Theo), In. 386.5 4.830 
Sweepback angles, deg., L.E. 50.12 50.12 
Aspect ratio 1.25 1.25 
Chord: 
Root (Theo), WP, In. 461.67 
Tip (Theo), WP, In. 157.0 
Mean Aerodynamic Chord, In. 334.16 
Mus, Sta. of 0.25 MAC 2529.6 


WeP. of 0.25 MAC 528.0 





ty a 









Se ee ee ee ee as oars: Carnie: 


ik 5 HED gh Bokg Rg a. 1h Ee 4 ice ed Oe |: i qo J 4 Bb: THRE 1 tk Eder gy H 
uber ran cha Sel ae IR ges, RY ay) . A ear . RA? q qett ev er lj f ql 
* vB te ae eT a ig ae ene ae rs eee 2 a ee in UE Naas aa i afar ye 
: Es : Si cit SOY, St CO Oa ee, ed Ase se. SES er 
4 Poe “sm ; aes ie 
: ay ae . B - ' = 
x ‘ 


A Pe RL ER a oN er er ee 





“ABLE LLL (Cont'd) 
be. Carrier Model 


MODEL COMPONFNT: HORIZONTAL TAIL = Ais 


GENERAL DESCRIPTION: Swent 747 horizontal stabilizer 


‘ODEL SCALE: 0.0125 
DRAWING NO.: 65013609, 1318-5 
DIMENSIONS: 
Area (Theo.), rt? 
Planform 
Span (Theo), In. 
Aspect ratio 
Chords: 


MAC, In. 


Fus. Sta. of 0.25 MAC, In. 


“LP. of 0.25 MAC, In. 


Sweevback angle of 0.25 MAC, deg. 







MODEL NO.: 1318I-1 


FULL SCALE MODSL SCALE 


1470.0 
873.00 
3.6 


271.6 
2563.9 
175.0 
STD 


0.230 
10.91 
3.6 


3.40 
32.05 

2.19 
37.5 
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TASLE III (Cont'd) 
do. Carrier Model 


MODEL COMPONENT: HORIZONTAL TAIL - Hs .6 


GENERAL DESCRIPTION: Horizontal tail, Hy 5» with vertical fins on each 
tin at body B.L. 427.3 


MODEL SCALE: 0.0125 MODEL DWG: 1318I~] 

DRAWING NO.: 65€13609, 1318=5, 1318-70 

DIMENSIONS: FULL SCALE MODEL SCALE 
Fin Exposed Data (one side): 


Area = Ft” 0.0312 


Span, In. 3.15 
Chord, In. 1.42 
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TAREE JIL (Cont'd) 
b, Carrier Model 


MODEL COMPONENT: Mpg 


GFNERAT, DESCRIPTION: Inboard 747, JT9D nacelle strut 


MODEL SCALE: 0,0125 MODEL DWG: 1318I-1 
DRAWING NO.: 65C13609, 1318-¢0 
DIMENSIONS: PULL SCALE 


Wing B.L. of nacelle Cy, In. 470.0 


Cant anrle dep., inboard 2.0 
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TABLE III (Cont'd) 
b. Carrier Model 


MODEL COMPONENT: Mog 


GENERAL DESCRIPTION: Outboard 747, JT9D 
Strut 


MODEL SCALE: 0.0125 MODEL DWG: 1316TI-1 


DRAWING NO.: 65C13609, 1318-60 
DIMENSIONS: 


ve L of Crs In. 


Cant angle, deg. inboard 


FULL SCALE 
831,.0 


2.0 


es ee ae TS TOT ee a) PEL Te plaice es eee rit etn we reiey 
2 ait af) Se Be eee et Ee ee eee ee See y . . iba , 


MODEL SCALE 
10.425 


2.0 





ee 
tes 
tee 
ae 


TAREE ELE (Cout'd) 
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d. Carrier Model 
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MODEL COMPONENT: No57 


ee a 2. 


GENERAL DESCRIPTION: Inboard fan cowl and primary 747 nacelle, flow- 


through type. 


MODEL SCALE: 0.0125 MODEL DWG: 1318I~-1 


DRAWING NO.: 65C13609, 1318-60 
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TABLE TUL (Cont'd) 


bd. Carrier Model 
MODEL COMPONENT: Neg 


MODEL DESCRIPTION: Outboard fan cowl and primary 747 nacelle, flow- 
throush type. 


MODEL SCALE: 0.0125 MODEL DWG: 1318I-1 
DRAWING NO.: 65C13609, 1318-60 
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TAULE LIT (Contta) 
b. Carrier Model 
MODEL COMPONENT: SPOILERS ~ Sy10 


GENERAL DESCRIPTION: Multi-panel flight snoilers. Four ontboard and two 


inboard snoilers ner side. Subscrivt denotes Svoiler nanel S, is the most 
outboard L.H. vanel and Sy9 is innst cutboard R.H. panel. 


MODEL SCALE: 0.0125 MODFL DWG: 1318T-1 
DRAWING NO.: 65C13609, 1318-56 
DIMENSIONS: (ONE PANEL) FULL SCALE MODFI, SCALE 


2 21.48 0.00 
Outboard Sy, and S945 (Ft<) L, 3h 


Span (equivalent), In. 75.00 0.94 
Chord, In. Al. 28 O, 52 
Inboard, Ss5¢, and S78 (Ft) 35.31 0.0055 


Span (equivalent), In. 90.00 1.130 


Chord, In. 56.52 0.71 
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PABLE Li (Concluded ) 
bd. Carrier Model — 


MODEL COMPONENT: Ty, 


* ‘ - } . ‘ , site . 
Mit ke eb io hee Se ere ee SES STG Se ee eee 
ae eae 2 eae. i a he ae 
| a 


CENEPAL DESCRIPTION: Flap track firings, four on each side 


MODEL SCALE: 0.0125 
DRAVING NO.: 65C13609, 1318-67 


DIVENSIONS: FULL SCALE MODEL SCALE 


WBL of Track No. 1, In. 235.3 2.9k, 
2, In. 353.0 4d 
3, In. 585.0 7.31 


L, In. 743.6 9.30 
Cistance from wing 


Trailing edge to: 


Track trailing edge, In. 
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APPENDIX 
TABULATED SOURCE DATA 


Tabulations of plotted data are availabie 
on request from Data Management Services. 
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